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Actuator comprising flexible element, and brake calliper comprising such actuator 



The invention is related to an actuator comprising a housing, a motor, an 
actuating member and a screw mechanism providing a linear movement of the 
5 actuating member with respect to the housing in response to a rotational movement of 
the motor, said screw mechanism comprising a screw and a nut one of which is 
rotatably supported with respect to the housing. 

Such actuator is known from WO-A-9603301. The actuator comprises a screw 
mechanism, consisting of a screw and a nut which engage each other by means of 
10 rollers having circumferential grooves. Such actuator provides a well defined axial 
displacement, and also a certain degree of reduction. Thus, a fairly small axial 
displacement is obtained in response to a considerable rotation of the screw. 
Consequently, the screw may exert a considerable axial force on the actuating 
member. 

15 The proper operation of the screw mechanism can be assured as long as the 

screw, nut and rollers are subject to a well-defined, axial load. In such case, all 
components are loaded in accordance with their design requirements; moreover, the 
load may then reach a considerable level without causing damage to the screw 
mechanism. 

20 A very unfavourable case however occurs when the screw mechanism is 

subjected to loadings having a transverse or radial component. The screw, nut and 
rollers are not designed to accommodate the transverse load components, and will be 
damaged. 

The same occurs in case the actuator is loaded by a bending couple, which is 
25 always associated with such transverse forces. 

The object of the invention is to provide an actuator as described before, in 
which the problems related to transverse or radial loadings are circumvented or at 
least alleviated. This object is achieved in that the screw mechanism and the actuating 
member engage each other through a resilient intermediate pressure means. The 
30 resilient intermediate pressure means is able to transfer the required actuating force 
from the screw mechanism onto the actuating member. Thus, its stiffness in axial 
direction should be rather high. In particular, the stiffness should be maintained at a 
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level where the required force/displacement relationship still provides the possibility 
to obtain the desired actuating force. 

On the other hand, said resilient intermediate pressure means is not as stiff as 
a direct connection between the screw mechanism and the actuating member. This 
5 adapted stiffness has the advantage that extreme loadings, which have a certain 
transverse component or bending moment, are not directly and fully transmitted 
towards the screw mechanism. The resilient aspect of the force transmission between 
screw mechanism and actuating member makes these transverse or bending loadings 
less severe or even absent. 
10 According to a first possible embodiment of the invention, the screw 

mechanism and the actuating member engage each other through spring elem^ts. 
The spring elements may provide an asymmetric stiffness distribution with respect to 
the axis of the screw mechanism. The asynmietric character of the spring elements 
may be obtained in several ways, e.g. by more or stiff er springs at one side of the 
15 axis of the actuating member and the screw mechanism than at the opposite side. 

The advantage of an asymmetric layout of the spring elements is that it may 
anticipate an asymmetric loading pattern under full loading. An example of a non- 
aligned loading, which increases with the load level, is to be attributed to flexing of 
the claw piece in the application of an actuator in a disc brake. 
20 According to a second possibility, the screw mechanism and the actuating 

member engage each other by means of a resilient pressure pad. 

Such pressure pad may have a relatively small thickness compared to its lateral 
dimensions. It can therefore easily be accommodated between the actuating member 
and the screw mechanism, within narrow space constraints. 
25 The pressure pad preferably comprises two generally parallel wall members, 

said wall members being mutually connected along their circumference and enclosing 
a closed intemal space. 

The actuating member may be carried out as a piston, said piston being 
accommodated in a cylinder which forms a bore in the housing of the screw 
30 mechanism. Thus, the intermediate resilient pressure member is supported against the 
inside of the piston head. 
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According to a fiirther development, the resilient intermediate pressure means 
engages a load measuring device. In particular, the load measuring device senses the 
pressure of the fluid. 

The pressure developed in the fluid provides a reliable measure of the force 
5 exerted by the actuator. Possible non-axial or excentric loadings will not hamper the 
measurement of the overall axial loads to which the actuator is exposed. Thus, a 
reliable measurement is obtained. 

If convenient, the internal space of the pressure pad is connected to a 
measuring channel, the free end of said channel being provided with the load 
10 measuring device. Thereby, the actual measurement, e.g. by a piezoelectric sensor, 
may be carried out at particular location which is for instance shielded form the area 
where the actuating member is located (heat, moisture). 

The invention is also related to a brake calliper comprising a housing, a motor, 
an actuating member and a screw mechanism providing a linear movement of the 
15 actuating member with respect to the housing in response to a rotational movement of 
the motor, said screw mechanism comprising a screw and a nut one of which is 
rotatably supported with respect to the housing. The screw mechanism and the 
actuating member engage each other through a resilient intermediate pressure means 
for pressing the brake pads onto the brake disc. 
20 The resilient intermediate pressure means of the brake calliper may engage a 

load measuring device as well. The internal space of the pressure pad is connected to 
a measuring channel, the free end of said channel being provided with the load 
measuring device. 

The actual load measuring device (e.g. a piezoelectric sensor) may now be 
25 situated at a location where the influence of the heat developed by the friction 
between the brake pads and the brake disc, is reduced. 

The measuring channel may extend through the screw of the screw 
mechanism, the load measuring device being situated at the end of the screw which is 
opposite the pressure means. Furthermore, the load measuring device comprises a 
30 load cell or load sensor, the electric signal line thereof extending through the internal 
space of the motor towards a connector or the like on the housing. 
Preferably the fluid is a temperature resistant thermal oil. 
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The invention will be explained further with reference to the embodiments 
shown in the figures. 

Figure 1 shows a first embodiment of a brake calliper comprising an actuator 
according to the invention. 
5 Figure 2 shows a second embodiment. 

Figure 3 shows a third embodiment. 

The brake calliper shown in figure 1 comprises a claw piece 1, having a flange 
2 supporting brake pad 3, and a housing 4 carrying brake pad 5. Between the brake 
pads 3 and 5, a brake disc 6 is accommodated. 
10 Brake pad 5 is moveable towards, and away from, the other brake pad 3 by 

means of an actuator 7 which comprises an electric motor 8, a reduction gear 
mechanism 9, and a screw mechanism 10. The motor 8 has a stator 1 1 and a rotor 
12, which rotor 12 is connected to a tubular connecting member 13 carrying a sun 
gear wheel 14. 

15 The sun gear wheel 14 engages satellite gear wheels 15, which are 

accommodated on carrier 16. The satellite gear wheels 15 also engage the fixed ring 
gear wheel 17. 

The carrier 16, in particular shaft 18 thereof, engages tihe screw mechanism 10 
by means of tubular intermediate member 19. 
20 The tubular intermediate member 19 is supported rotatably within the tubular 

connecting member 13 by means of bearings 20, 21. 

The tubular intermediate member 19 is connected to nut 22 of the screw 
mechanism 10 which by means of rollers 23 engages screw 24. Screw 24 is held 
non-rotatably, but can move in axial direction. The nut 22 forms a imity with the 
25 inner ring of the four point contact ball bearing 30, the outer ring 31 of which is 
supported in the housing 4. 

The screw 24 engages the actuating member 25, in such a way that by means 
of the screw mechanism 10 the brake pad 5 can be moved towards, and away from, 
the other brake pad 3. 

30 During a braking action, the brake pads 3, 5 may exhibit some play transverse 

with respect to the axis of screw mechanism 10. Thereby, the screw mechanism 10, 
in particular screw 24 thereof, may be loaded in a non-axial or non-aligned way. 
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In order to counteract the effects of such non-axial loadings, the surfaces 26 
and 27 of the actuating members respectively the screw 24 engage each other by 
means of relatively stiff springs 28 and relatively flexible springs 29, whereby a 
locally different stiffness is obtained. 

5 The stiffness ratio of these springs is selected in such a way that they simulate 

a flexing which is opposite to the flexing of the brake calliper, which flexing occurs 
as a result of the clamping forces by means of which the brake pads engage the brake 
disc. Thus the calliper flexing is reversed or coimteracted in order to obtain an axial 
load on the screw mechanism. 

10 The embodiment according to figure 2 corresponds to some extend to the 

embodiment of figure 1. The connecting member 13, which carries sun gear wheel 
14, is now supported with respect to the housing by means of bearings 33, 34. 

Furthermore, the carrier 16, which carries satellite gear wheels 15 which 
engage both the sun gear wheel 14 and the ring gear wheel 17, is connected to the 

15 nut 22 of the screw mechanism 10. This nut 22 at the same time constitutes the inner 
ring of the four point-ball bearing 30, the outer ring 31 of which is supported in the 
housing 4. 

Nut 22 engages screw 24 by means of rollers 23. The screw is held against 
rotation, but is able to move in axial direction. Thus, upon rotation of the nut 22, the 
20 screw 24 moves backward and forward, thus moving the brake pads 3, 5 onto each 
other and onto the brake discs 6, or moving them away from each other. 

The actuating member is carried out as a piston 35, which is slidably held 
within the cylinder space 37 in the housing 4. By means of a groove nut connection 
38, 38% the piston 35 is held non-rotatably, but slidably. 
25 By means of further groove/nut connections 39, 39', screw 24 is also held 

non-rotatably, but slidably, with respect to piston 35, 

The screw engages piston head 40 by means of the interposed pressure pad 36. 
This pressure pad 36 has two parallel walls 41, connected at the circumference 42, 
e.g. by means of welding. The internal space enclosed between the parallel walls 41 
30 is filled with a pressure medium 43, e.g. a hydraulic fluid. 

In case, as a result of the braking action, the brake pad 5 would tilt somewhat, 
and thereby causes somewhat misalignment between the axis of the piston 35 and the 
screw 24, pressure pad 36 may accommodate this misalignment. In this way, the 
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screw 24 is still mainly loaded in axial direction, thus allowing a proper function of 
the screw mechanism 10. 

In the third embodiment, shown in figure 3, a load measuring device 50 has 
been applied. This may for instance be a piezoelectric sensor. The load measuring 
5 device 50 is connected to a measuring channel 51, which is connected to the internal 
space 52 of the pressure pad 53. 

Through a signal cable 54, the load measuring device 50 is connected to a 
control unit for further processing of the data thus obtained. As shown in the figure, 
the signal table 54 is guided through the intemal hollow space of the electric motor 
10 7. 

The intemal space 52 and the measuring channel 5 1 may be filled with a 
thermal oil which is resistant to the high temperatures which may develop as a result 
of the friction between the brake pad 5 and the brake disc 6. Furthermore, a ceramic 
pad 55 may be arranged between the pressure pad 53 and the head of the piston 35, 
15 so as to thermally insulate the thermal oil as a further precaution. 
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Claims 

1 . Actuator (7), comprising a housing (4), a motor (8), an actuating member 
(25) and a screw mechanism (10) providing a linear movement of the actuating 

5 member (25, 35) with respect to the housing (4) in response to a rotational movement 
of the motor (8), said screw mechanism (10) comprising a screw (24) and a nut (22) 
one of which is rotatably supported with respect to the housing (4), characterized in 
that the screw mechanism (10) and the actuating member (25, 35) engage each other 
through a resilient intermediate pressure means (28, 29; 36). 

10 

2. Actuator according to claim 1, wherein the screw mechanism (10) and ttie 
actuating member (25) engage each other through spring elements (28, 29). 

3. Actuator according to claim 2, wherein the spring elements (28, 29) provide 
15 an asjrmmetric stiffness distribution with respect to the axis (32) of the screw 

mechanism (10)i 

4. Actuator according to any of the preceding claims, wherein the screw 
mechanism (10) and the actuating member (35) engage each other by means of a 

20 resilient pressure pad (36). 

5. Actuator according to claim 4, wherein the pressure pad (36) comprises two 
generally parallel wall members (41), said wall members (41) being mutually 
connected along their circumference (42) and enclosing a closed intemal space. 

25 

6. Actuator according to claim 5, wherein the closed intemal space of the 
pressure pad is filled with a fluid (43). 

7. Actuator according to any of the preceding claims, wherein the actuating 
30 member is carried out as a piston (35), said piston (35) being acconmiodated in a 

cylinder (37) which forms a part of the housing (4) of the screw mechanism (10). 
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8. Actuator according to claim 7, wherein the intermediate resilient pressure 
member (36) is supported against the inside of the piston head (40). 

9. Actuator according to any of the preceding claims, wherein the resilient 
5 intermediate pressiu*e means (28, 29; 36) engages a load measuring device (50). 

10. Actuator according to claims 6 and 9, wherein the load measuring device 
(50) senses the pressure of the fluid. 

10 11. Actuator according to claim 10, wherein the intemal space (52) of the 

pressure pad (36) is connected to a measuring channel (51), the free end of said 
channel (51) being provided with the load measuring device (50). 

12. Actuator according to claim 9, 10, wherein the load measuring device (50) 
15 comprises a piezoelectric sensor. 

13. Brake calliper for a disc brake, comprising an actuator (7) according to any 
of the preceding claims, said actuator comprising a housing (4), a motor (8), an 
actuating member (25, 35) and a screw mechanism (10) providing a linear movement 

20 of the actuating member with respect to the housing (4) in response to a rotational 
movement of the motor (8), said screw mechanism (10) comprising a screw (24) and 
a nut (22) one of which is rotatably supported with respect to the housing (4), a claw 
piece (1) carrying two opposite brake pads (3,5) between which a brake disc (6) can 
be accommodated, the housing (4) of the actuator (7) being connected to the claw 

25 piece (1) and the actuating member (25, 35) being connected to one of the brake pads 
(3,5), characterized in that the screw mechanism (10) and the actuating member (25, 
35) engage each other through a resilient intermediate pressure means (28, 29; 36). 

14. Brake calliper according to claim 13, wherein the resilient intermediate 
30 pressure means (28, 29; 36) engages a load measuring device (50). 

15. Brake calliper according to claim 14, wherein the load measuring device 
(50) senses the pressure of the fluid. 
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16. Brake calliper according to claim 15, wherein the internal space (52) of the 
pressure pad (36) is connected to a measuring channel (51), the free end of said 
channel (52) being provided with the load measuring device (50). 

5 .17. Brake calliper according to claim 16, wherein the measuring channel (52) 

extends through the screw (24) of the screw mechanism, the load measuring device 
(50) being situated at the end of the screw (24) which is opposite the pressure means 
(28, 29; 36). 

10 18. Brake calliper according to claim 17, wherein the load measuring device 

(50) comprises a load cell or load sensor, the electric signal (54) line thereof 
extending through the internal space of the motor (8) towards a connector or the like 
on the housing. 

15 19. Brake calliper according to claim 16, 17 or 18, wherein the fluid is a high- 

temperature resistant theraial oil. 



.9937939A1J_> 



wo 99/37939 



PCT/NL98/00566 




9937939A1_I„> 



wo 99/37939 



PCT/NL98/00566 




993793gA1 I > 



wo 99/37939 



PCT/NL98/00566 




.9937e39Al_l_> 



INTERNATIONAL SEARCH REPORT 



Inten lal Application No 

PCT/NL 98/00566 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 F16D65/16 F16D66/00 



According to International Patent Ctasetfication (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 F16D H02K F16F B61H GOIL 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Elsdronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



X 
A 

X 
A 

X 
A 



DE 196 07 759 C (KORTHAUS ET AL.) 
28 May 1997 

see column 3, line 28 - column 4, line 68; 
figures 

EP 0 285 773 A (ROBERT BOSCH) 
12 October 1988 

see column 3, line 31 - column 4, line 21; 
figures 

US 4 546 295 A (WICKHAM ET AL.) 
8 October 1985 

see column 8, line 44 - column 10, line 
39; figure 3 

-/-- 



1,2,7-9 



1,2,9-12 



1,2 

9,13,14 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed In annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is citdd to establish the publication date of another 
citation or other special reason (as specified) 

"C document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the international filing date 
or priority date and not in conflict with the applicatton but 
cited to understand the princqsle or theory underlyir\g the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date of the actual completion of the intemational search 



22 December 1998 



Date of mailing of the intemational search report 



04/01/1999 



Narrte and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan2 
NL - 2280 HV Rijswtjk 
Tel. (-»-31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Becker, R 



Foim PCT/ISA/210 (second sheet) (July 1992) 

OCID: <WO__9937939A1_L> 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 



Inter nal Application No 

PCT/NL 98/00566 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


DE 14 31 129 B (SEIZING) 30 July 1970 

see column 4, line 39 - column 5, line 41; 
figure 1 


1,2,4.7 
9 


X 
A 


EP 0 632 181 A (HAUTAU) 4 January 1995 

see column 5, line 29 - column 7, line 26; 
figures 


1,2,7.8 
4 


X 


DE 39 35 425 A (LUCAS INDUSTRIES) 
25 April 1991 

see column 3, line 1 - column 3, line 63; 
figure 


1.2 


X 


FR 2 449 015 A (SAXBY) 12 September 1980 
see the whole document 


1,2,4 


P.X 


DE 196 52 230 A (ITT AUTOMOTIVE EUROPE) 
18 June 1998 

see column 4, line 29 - column 5, line 31; 
figures 


1,2,9. 
12-14, 
17,18 


A 


WO 97 30294 A (KELSEY HAYES) 
21 August 1997 

see page 16, line 6 - page 20, line 27; 
figures 11-13 


1,2,4.6, 
9 


A 


WO 96 03301 A (ITT-AUTOMOTIVE EUROPE) 

8 February 1996 

cited in the application 

see page 11, line 29 - page 13, line 19; 

figure 3 


1,9 


A 


WO 97 17553 A (LUCAS INDUSTRIES) 
15 May 1997 

see column 5, line 18 - column 6, line 12; 
figure 3 


1,9 


A 


EP 0 263 752 A (WABCO WESTINGHOUSE 
EQUIPMENTS FERROVIAIRES) 13 April 1988 
see column 6, line 19 - line 59; figures 


4-6 


A 


US 3 866 721 A (PRINGLE) 18 February 1975 
see abstract; figure 1 


1.2,9 


A 


US 5 014 827 A (WANG ET ALJ 14 May 1991 
see the whole document 


4,9 


A 


EP 0 173 658 A (HAGGLUND & SONER) 

5 March 1986 

see the whole document 


1,4-6,9 



Fbrni PCT/ISA/210 (contfnuation of second sheet) (July 1 992) 



_9937939A1J_> 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 


Inter nal Applicatton No 

PCT/NL 98/00566 


C.(ContInuallon> DCX:UMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indicatioawliera appropriate, of the retevant passages f 


=lelevant to daim No. 


A 


DE 35 02 275 A (WABCO WESTINGHOUSE 
FAHRZEUGBREMSEN) 24 July 1986 
see the whole document 




1,4,5,9, 
10,12 


A 


GB 2 078 983 A (BRITISH AEROSPACE) 
13 January 1982 

see the whole document 


• 


4-6, 

9-11, 

14-16 



Fomn PCT/ISA/210 (continuation of secoixl sheet) (July 1992) 



page 3 of 3 



INTERNATIONAL SEARCH REPORT 

Infofmatlon on patent family members 



Inten ^al Application No 

PCT/NL 98/00566 



Patent document 




Publication 


Patent family 




Publicafion 


cited in search report 




date 


niember(s) 




date 


DE 19607759 


C 


28-05-1997 


NONE 








CD OQCTTO 


A 


12-10-1988 


DE 


3712077 


A 


^/-lU— lyoo 






DE 


3870964 


A 

A 


1 "7 f\£Z 1 ftOO 

1 /— Uo— lyy/: 






JP 


2567270 


D 
D 


^b— i^— lyyo 






JP 


63262534 


A 


^o— 10— lybo 


US 4b4oZ95 


A 


08-10-1985 


AU 


560623 


D 

D 


09-04-198/ 






AU 


2784184 


A 

A 


lb-11— 19o4 






. AU 


558094 


D 
D 


1C A1 1AQ*7 

lb— 01-19o/ 






AU 


2784284 


A 

A 


1 C 11 t f\QA 

lb— 11— 1984 






AU 


2784384 


A 

A 


1 C 11 1 f\0 A 

lb~ll-19o4 






AU 


558095 


D 

D 


1C Al 1rtO"7 

15-01-1987 






AU 


2784484 


A 

A 


15-11-1984 






AU 


559873 


o 
D 


Irt AO 1rtO"7 

19-03-1987 






AU 


2784584 


A 


15-11-1984 






AU 


558502 


□ 


29-01-1987 






AU 


2784684 


A 


1 r" 11 t f\n A 

15-11-1984 






CA 


1217149 


A 


27-01-1987 






CA 


1218315 


A 

A 


24-02-1987 






CA 


1228305 


A 


20-10-1987 






CA 


1224424 


A 

A 


21-07-1987 






CA 


1230063 


A 

A 


08-12-1987 






DE 


3467220 


A 

A 


1 /\ 1 **> 1 f\Q^ 

10-12-1987 






DE 


3467221 


A 

A 


10-12-1987 






DE 


3470086 


A 

A 


Oft A A 1 AOO 

28-04-1988 






DE 


3472708 


A 

A 


18-08-1988 






DE 


3473014 


A 

A 


rti rv r\ irtoo 

01-09-1988 






EP 


0126582 


A 

A 


28-11-1984 






EP 


0125870 


A 


21-11-1984 






EP 


0125871 


A 


oi 11 ii^oyi 

21-11-1984 






EP 


0125872 


A . 


01 11 t C\Q A 

21-11-1984 






EP 


0125873 


A 


21-ll-19o4 






EP 


0125874 


A 


01 11 (\Q A 

21-1 l-19o4 






GB 


2141501 


A,B 


1rt 10 1 C\Q A 

19-12-1984 






GB 


2141502 


A,B 


Irt 10 1 C\Q A 

19-12-19o4 






GB 


2141503 A.B 


1 rt TO 1 C\Q A 

19-lZ-19o4 






GB 


2141504 


A 


1 rt 1 O 1 C\QA 

19-12-1984 






GB 


2141800 A,B 


AO A1 1AOC 

03-01-1985 






GB 


2140107 A.B 


01 11 100/I 

21-11-1984 






IN 


161424 


A 


OO 11 1 AQT 

28-11-198/ 






IN 


161425 


A 


OO 11 1 OQ7 

28-11— 19o/ 






IN 


161426 


A 


OQ— 1 1 —1 00*7 

28— 11 19o/ 






IN 


161427 


A 


<co 1 1 19o/ 






IN 


160902 


A 


lb— Uo lyo/ 






JP 


60008148 


A 


1 /— ui lyoo 






JP 


59212541 


A 


f\1 —.1 O — l QQ.^ 

Oi-lZ 1904 






ID 

Jr 


59231228 


A 


OC^1 O—l 






JP 


60008149 


A 


1 /— Ul 19ob 






JP 


59231803 


A 


26-12-1984 






JP 


59231229 


A 


25-12-1984 






US 


4546296 


A 


08-10-1985 






US 


4546298 


A 


08-10-1985 






US 


4546297 


A 


08-10-1985 






US 


4532462 


A 


30-07-1985 






US 


RE32610 


E 


23-02-1988 


DE 1431129 


B 


30-07-1970 


NONE 









Foim PCT/tSA/210 (patont lamUy anmx) (July 1992) 



page 1 of 2 



OCID: <WO 9937939A1 I > 



INTERNATIONAL SEARCH REPORT 



Infonnation on patent family members 


Interr lal Application No 

PCT/NL 98/00566 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 632181 A 




04-01-1995 




DE 


4322133 A 


12-01-1995 


DE 3935425 A 




25-04-1991 




UO 


9106452 A 


16-05-1991 



EP 0450028 A 09-10-1991 



FR 


2449015 


A 


12-09-1980 


DD 


149195 


A 


01-07-1981 










DE 


3005772 


A 


28-08-1980 


DE 


19652230 


A 


18-06-1998 


AU 


5853998 


A 


15-07-1998 










UO 


9827357 


A 


25-06-1998 


WO 


9730294 


A 


21-08-1997 


AU 


1961397 


A 


02-09-1997 










GB 


2324843 


A 


04-11-1998 


UO 


9603301 


A 


08-02-1996 


DE 


19511287 


A 


25-01-1996 










CZ 


9600594 


A 


17-07-1996 










EP 


0728089 


A 


28-08-1996 










HU 


75406 


A 


28-05-1997 










PL 


313522 


A 


08-07-1996 










SK 


29496 


A 


01-10-1996 










US 


5829557 


A 


03-11-1998 


UO 


9717553 


A 


15-05-1997 


EP 


0854986 


A 


29-07-1998 


EP 


263752 


A 


13-04-1988 


FR 


2604763 


A 


08-04-1988 


US 


3866721 


A 


18-02-1975 


NONE 








US 


5014827 


A 


14-05-1991 


CA 


2001228 


A 


20-01-1991 


EP 


173658 


A 


05-03-1986 


SE 


446897 


B 


13-10-1986 










JP 


61036525 


A . 


21-02-1986 










SE 


8403412 


A 


28-12-1985 


DE 


3502275 


A 


24-07-1986 


NONE 








GB 


2078983 


A 


13-01-1982 


NONE 









Fomn PCT/lSA/21 0 (patent famUy annex) (July 1 992) 

page 2 of 2 



